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physiology of the carotenoids, much effort has been
expended in developing methods whereby the eom-
ponents of naturally oeccurring carotene mixtures
may be separated and recovered in crystalline form.

The experience in this laboratory indicates that
earotenes are most easily separated by passing a
solution of the mixture over columns composed of
suitable adsorbents (Tswett column)., Under these

conditions a-carotene moves through the column faster -

than the other carotenes associated with it. The
B-carotene in turn moves faster than the remaining
carotenes and lycopene, which are held most strongly
by the adsorbent at the top of the column. By sepa-
rating the column and eluting the pigments from
each portion, the individual earotenes may be ob-
tained in erystalline form.

It has also been found that a-earotene may be
separated from carotene mixtures by passing solu-
tions of the latter over columns containing slightly
less than enough adsorbent to retain all the carotene
with the result that a-carotene accumulates in the
filtrate. After removing the top portion of the
adsorbent, the B-carotene can be eluted from the bulk
of the adsorbent without removing the latter from
the column.

Of the numerous adsorbents tested for the separa-
tion of ecarotenes, magnesium oxide possesses the
greatest number of desirable properties. This oxide
is white, so that the positions of the adsorbed con-
stituents are readily visible. Unlike some of the
heavy metal oxides magnesium oxide does not affect
the carotene through oxidation. It exhibits a highly
specific adsorption for each caroteme. Magnesium
oxide is readily obtained in a high state of purity
and in an extremely active form so that only small
amounts of adsorbent (0.1-0.3 gm per mgm carotene)
are required, thus effecting an economy in solvent
(petroleum ether) and in time. In this respect mag-
nesium oxide is a better adsorbent than the samples
of caleium oxide and hydroxide which have been used
in this laboratory and which have been recommended
as adsorbents for carotene by other workers. More-
over, the adsorbed ecarotenes may be removed by
eluting with petroleum ether containing ethanol, which
is not the case with chareoal and fuller’s earth. After
eluting the carotene, the magnesium oxide ean be
recovered by drying in an oven at 110-150°, It
should be pointed out that the adsorptive powers of
magnesium oxide are largely dependent on its method
of preparation. Most of the magnesium oxide prepa-
rations used in the separation of carotenmes were
manufactured by the low-temperature decomposition
of magnesium hydroxide and were supplied to us
through the courtesy of Mr. Max Y. Seaton, of the
California Chemical Corporation, Newark, Calif. By
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mixing the magnesium oxide with heat-treated sili-
ceous earth (Hyflo Super Cel) the columns were
found to filter much more evenly and rapidly.
Carrot root carotene has been separated into its
major constituents by means of magnesium oxide with
a recovery of from 30 to 40 per cent. of the B-caro-
tene and from 40 to 70 per cent. of the a-carotene
originally present. The a-carotene prepared by this
method was identical with a-carotene separated from
carrot root carotene by other methods,* as determined
by its melting point, optical rotation, solubility and
absorption maxima in ethanol and carbon disulfide.
The B-carotene also proved to be identical with that
isolated from carrot root carotene and from leaf caro-
tene,? as determined by similar physical properties.
o—Carotene
Melting point, 184° corrected.
Specific rotation, [a] ig;s +351° (benzene)
Absorption maxima, (Angstrém units)

Ethanol .. 4457 4760

Benzene .. 4587 4881

Carbon disulfide ... 4764 5071
—Carotene

Melting point, 178° corrected.
Specific rotation, [a] 2° sers 0° (benzene)

Absorption maxima, (Angstrom units)
Ethanol . 4520 4818
Carbon disulfide . 4850 5114
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